Japanese pier-is (Pieris japonica), a member of the heath family (Ericaceae), is a common ornamental shrub. 3 It contains a polycyclic diterpene alkaloid, grayanotoxin (formerly andromedotoxin), that causes abdominal pain and vomiting when ingested. 1, 3 We report a case of Japanese pieris toxicosis in a herd of goats.
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Six adult female pygmy goats were presented to the Purdue University Veterinary Teaching Hospital with a history of lethargy and vomiting for 1 day. Prior to this, the goats had been healthy and had been pastured together in the same field for several months.
On physical examination, all 6 goats were bloated, depressed, anorexic, and grinding their teeth. Vomitus was present around their mouths and in their beards. Heart rates (84-96 beats/minute) and respiratory rates (20-24/minute) were elevated, but rectal temperatures were normal. The feces were normal. Hematology and blood chemistry panels from 2 severely affected goats were normal except for stress leukograms, mild dehydration, and mild anemia ( Table 1) .
Two additional adult goats from the same group that had died the first day of illness were presented for postmortem examination. Cranioventral portions of the lungs were reddened and firm. Large and small bronchi of both animals contained food material. No other gross lesions were observed. Histologically, alveoli were filled with proteinaceous fluid, low numbers of neutrophils, and occasional plant fibers confirming aspiration pneumonia. Sections of cerebrum, cerebellum, brain stem, liver, and kidney were histologically unremarkable. Cholinesterase activity in brain samples was normal (6.8-9.7 &g/min). A screen of rumen contents for strychnine, nicotine, and caffeine alkaloids was negative.
Three intact elliptical finely toothed leaves (6 x 2 cm) were found in the rumen of 1 of the goats (Fig. 1) . These leaves were identical to the leaves on the branches of a Japanese pieris plant presented by the owner of the animals. A neighbor had thrown these plants into the goats' pasture after pruning his shrubery 2 days earlier.
The 6 surviving goats were treated with activated charcoal (75 g/goat) administered by stomach tube. Within 24 hours, all of the goats were eating hay, although 2 of them remained mildly depressed for another 24 hours. A diagnosis of Jap- Received for publication September 27, 1991.
anese pieris toxicosis was made based on the history, clinical signs, necropsy findings, and identification of the leaves in the rumen. Plants of the Ericaceae family include the laurels, azaleas, and rhododendrons. 3 These plants contain grayanotoxins in the leaves, stems, and flowers. Grayanotoxins have digitalislike cardiotoxic effects, although they are structurally unrelated to digitalis. 1 Honey made from these plants has been reported to cause cardiac arrythmias, vomiting, mild paralysis, and convulsions in humans and is known as "mad honey." 7 Grayanotoxins stabilize voltage-sensitive sodium channels in the open position and thereby increase the permeability of nervous tissue to sodium ions. Pyrethroid insecticides cause toxicosis by a similar mechanism but have a different site of action at the sodium channels. 10 Grayanotoxin I increases the influx of sodium ions in the brain and the heart. Grayanotoxin III causes prolonged depolarization in skeletal muscle. 6 Japanese pieris toxicosis in goats has been previously reported. 5, 8, 9 Fresh foliage equalling approximately 0.1% of a goat's body weight can be toxic. 8 Typical clinical signs are depression, copious salivation, abdominal pain, and vomiting. Necropsy findings are not specific. Death is often due to aspiration pneumonia secondary to the vomiting. 3, 8 One case of fetal mummification occurred when a goat ingested Japanese pieris on day 100 of gestation. 9 One of the goats we treated delivered normal twin kids 48 hours after admission to the hospital. Injections of grayanotoxin I during the organogenetic period in mice and chicks did not cause teratogenic signs, but injection of high doses caused death in the adult mice and the developing chicks. 4 Most animals will not eat the plants of the heath family unless other forage is lacking. Toxicosis usually occurs when animals escape from their normal habitat or when plant trimmings are offered as a feed source. Owners should be educated about these dangers. Management of toxicoses should be directed at prevention of further absorption of the alkaloid from the rumen and intestine with orally administered activated charcoal. Caution should be exercised when treating affected animals orally because aspiration pneumonia is a common sequela in this type of toxicosis. A rumenotomy with removal of all the rumen contents may be a viable treatment in valuable animals. In food animals, there are no antidotal agents reported effective against grayanotoxins. 2 
